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Pryrobaculum organotrophum JCM9190 Cterm His-, C-terminal poly-His6 tag fusion protein; T7-His-, N-terminal tandem T7 tag and poly-His6 tagged protein. The gene encoding aIF5A (HVO_2300) was amplified by PCR using the primers FW NCO1 TIFA and RV TIF5A-Cterm hist (Table S3) , and cloned between the NCoI and BlpI sites of pET28a (+), adding an C-terminal hexa-histidine tag to give the plasmid pLSP24. The gene encoding DHS (HVO_2297) was first subcloned into pET28a (+). Briefly, the plasmid was treated with NcoI and NdeI to remove the sequence encoding for N-terminal hexa-histidine tag. The extremities were filled with (Table S3) FW Hist HVO_2297 and RV t7 HVO2297, and cloned between the BamHI and BlpI sites of the modified pet28 (+) adding a T7-N-terminal hexa-histidine tag. The sequence of the T7-His-DHS was PCR amplified with the primers FW202 NDe1 T7HDHS and RV DHS Blp1 (table S3) , and cloned between the NdeI and BlpI sites of pJAM202 to give the plasmid pLSP23. The gene encoding DHS (HVO_2297) was amplified by PCR using the primers FW Nde1 DHS and RV DHS Blp1 (table   S3) , and clone between NdeI and BlpI of pJAM202 to give the plasmid pLSP20. The gene encoding agmatinase-like (HVO_2299) was amplified by PCR using the primers HV 2299 FW and HV 2299 RV, and cloned between NdeI and BamHI sited of pPT002 to give the plasmid pLSP21. The sequence of T.
kodakarensis aIF5A and S. cerevisiae eIF55 were PCR amplified using the primers aIF5_Tkod_FWD, aIF5A_Tkod_REV and eIF5A_Scer_FWD, eIF5A_Scer_REV respectively (table S3) , and cloned between the SacI and XhoI sites of pET28a (+) adding a N-term poly-His6 to give the plasmid pMG1 and pMG2. The sequence of T. kodakarensis dhs and S. cerevisiae dhs were PCR amplified using the primers Dhs_Tkod_FWD, Dhs_Tkod_REV and Dhs_Scer_FWD, Dhs_Scer_REV respectively (Table S3) , and cloned between the EcoRI and NotI sites of pET28a (+) adding a N-term poly-His6 to give the plasmid pMG3 and pMG4. The sequence of speA was PCR amplified using the primers FOR Eco_speA and RV Eco_speA and then was cloned into pET21b using Megawhop cloning [9] to generate pAS1. Table S3 . List of primers used in this study. 
SARL4B
contain six to seven transmembrane domains. B, Multiple alignment of spermidine synthases using MultAlin (http://multalin.toulouse.inra.fr/multalin/). P09158 is E.coli SpeE; P19623 is Human SpeE; Q9WZC2 is Thermotoga maritima SpeE; D4GZK0 is Hfx.
volcanii speE (HVO_0255); D3T068 is Natrialba magadii speE. Strictly conserved residues are in red; similar or partially conserved residues are in blue.
*putrescine binding site in human SpeE. Table S3 ). B, gene deletion of HVO_1958 (VDC 3253) was verified by locus-specific PCR using primers listed in Table S3 designed Table S3 ). D, gene deletion of HVO_2299 in LSP5061 was verified by locus-specific PCR using primers listed in Table S3 designed Supplemental S7 50 µL of in vitro modification sample containing T. kodakarensis DHS (2.5 µM) and aIF5A (5 µM) were incubated in 0.2 M Glycine/NaOH (pH 9.4), 2 mM NAD+ and 50 µM spermidine at 30°C for 2 hours. Subsequently, the samples were analyzed using mass-spectrometry without further treatment. Fragmentation spectrum for deoxyhypusinylated peptide IVNVTVSSPGKHGSAK is shown, xiSPEC (http://spectrumviewer.org/) was used for annotation. DE, deoxyhypusine.
